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Abstract 
 
In partnership with the Alternative Technology Association (ATA), our team 
developed the groundwork to advance the "Sunulator", a program ATA designed to analyse 
feasibility of Australian solar energy initiatives. We provided a set of representative 
locations and data to be integrated into Sunulator's programming, necessary to expand its 
functionality to all Australian states and territories. We then offered interface and function 
recommendations for Sunulator based on user feedback gathered via interviews and online 
surveys. 
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Executive Summary 
 
Australia has high potential for renewable energy (RE) use, in particular solar 
energy.  Satellite measurements indicate that Australia is exposed to the highest total solar 
irradiation of any country in the world.1 Yet Australia relies predominantly on fossil fuel 
energy generation, with 84 percent of its electricity originating from coal and natural gas.2 
In recent years, the legislation at the heart of Australia's RE expansion, the Renewable 
Energy Target (RET) scheme, has been under federal review leading to widespread 
investment uncertainty within the large-scale RE industry.3 Small and medium scale solar 
energy remains economically viable and beneficial; however, potential users should be 
cautious and make the most informed decisions possible when investing in their own 
photovoltaic solar systems. 
Our sponsor, the Alternative Technology Association (ATA), aims to assist residents 
to use RE in their home or business. ATA developed a solar analysis program in 2014 to 
help potential solar energy users analyse the effects of installing solar panel systems and 
therefore make an informed investment decision. The program, called "Sunulator", allows 
users to enter information regarding their energy consumption and topographical location 
and then generate a personalised analysis covering the benefits, cost-effectiveness, and 
feasibility of installation. 
Initially, the Sunulator was developed to analyse systems in locations within 
Victoria and New South Wales. The primary goal of our project was therefore to populate 
the Sunulator's database with information on the solar and weather patterns in 
representative cities and towns across the Australian Capital Territory (ACT), Northern 
Territory (NT), Queensland (QLD), South Australia (SA), Tasmania (TAS), and Western 
Australia (WA).  By advancing the Sunulator's applicability to all of Australia, the program's 
user base will increase. Therefore, the secondary goal of this project was to seek and 
                                               
 
1 GeoModel Solar. (2015). Solar GIS Solar Radiation Maps: Global Horizontal Irradiation. 
2 Carson, L. (2014). Australian Energy Resource Assessment-Second Edition. 2 ed. Geoscience Australia, Canberra. 
3 Vorrath, S. (2015) Solar, wind drive $270bn renewables investment – but not in Australia. REneweconomy. 
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examine user feedback that is relevant to the Sunulator's interface, capabilities, and ease of 
use. 
 In order to expand the Sunulator's database of locations to all of Australia, we 
developed a list of cities and towns for each state that best represented variations in 
population and solar exposure. Population density spread, solar intensity variations, 
mountains, climate, and the proximity of locations to one another all influenced our final 
list. We completed the Sunulator database of locations with 129 cities and towns in ACT, 
NT, QLD, SA, TAS, and WA. This completed database will make the Sunulator applicable to 
an additional 12 million residents across Australia once it is integrated into the program 
itself in coming months. 
To provide ATA with user-based recommendations on the Sunulator, we surveyed 
116 members of ATA about their experience, or prospective use, with the program. 
Subsequently, we analysed the results of the survey to determine features of the Sunulator 
that users appreciate and features that needed adjustments. We also conducted more in 
depth interviews with four individuals who had used the Sunulator for their own 
residences, businesses, or community groups. Based on our survey and interviews, we 
formulated the following major recommendations for ATA. 
 
We recommend ATA continue to develop Battery Storage as an option within 
Sunulator. 
Battery storage indicates the option to include a storage device when analysing a 
system instead of automatically assuming that all unused energy is exported to the utility 
grid. This is the most popular improvement that users would like to see, with 77 percent of 
users marking it as a desired addition. In our interviews, all interviewees stated that 
battery storage was a feature they would like to be able to analyse in the Sunulator.  
We recommend that ATA develop the Sunulator into a web-based online tool. 
A web-based tool would solve program compatibility errors with Apple computers 
and old versions of Microsoft Excel. It allows for major improvements to the Sunulator 
interface, which 58 percent of users categorised as a 4 or 5 on a scale of importance with 5 
indicating "Most Important".  
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We recommend ATA hide advanced options of Sunulator unless specifically selected. 
We received 17 comments out of 34 Sunulator users that expressed confusion 
regarding the interface and entry fields in the Sunulator program. Simplifying the program 
would make it easier to come up with a preliminary solar assessment, which users can then 
edit and analyse using advanced options they then select. 
We recommend ATA make the User Guide more accessible and more visible. 
The guide is necessary for most people to understand the Sunulator program, but 
only half of responders who used the Sunulator had viewed or used the guide. Of those 
users, 69% said it was a useful tool that made their Sunulator experience better. Better 
visibility or integration of the guide will likely increase user satisfaction in the Sunulator.  
We recommend ATA advertise more in its magazines and to non-members. 
The majority of users (59 percent) would recommend the Sunulator to others, a 
number that increases if the compatibility issues are fixed. In addition, 97 percent of those 
we surveyed had read at least one of ATA's two magazines in the past year. We found that 
92 percent of members without solar are likely to install solar in the near future This 
shows that there is a large potential to reaching out to more members through the 
magazines and encouraging members to talk to others interested in solar about the 
Sunulator. 
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1. Background 
 
 
Australia's greenhouse gas (GHG) emissions are exceptionally high in respect to its 
relatively small population.4 Such high levels of emissions pose the threat of environmental 
and habitat damage. Smaller-scale renewable energy (RE) initiatives can be an effective 
means of combating Australian GHG emissions and lowering user energy bills. The 
Australian solar climate begets an immense potential for harnessing solar energy, causing 
solar to stand out among RE sources. Solar photovoltaics, however, is not currently one of 
the top forms of RE production.  One potential reason for this underutilisation is a lack of 
accurate analysis tools for interested individuals to understand the benefits and risks of 
investing in personal solar energy systems. To address this issue the Alternative 
Technology Association (ATA) developed a program, called the "Sunulator", designed to 
analyse solar implementation scenarios and help users determine feasibility. However, 
Sunulator is currently only applicable to two of the eight Australian states and territories. 
The purpose of this project was to expand the Sunulator program to all of Australia, as well 
as to identify any room for improvement in its interface and database.  
1.1  An International Comparison of Greenhouse Gas Emissions  
 
Emissions-heavy means of production dominate the Australian energy sector. 
Australian GHG emissions per capita were the 14th highest in the world in 2010, trailing 
only behind high emission countries such as Qatar and Saudi Arabia.5  By 2012, Australia's 
per capita GHG emissions were the highest among all 34 countries of the Organisation for 
Economic Co-operation and Development (OECD), a growth-fostering alliance of which 
Australia is a member. With a production of 23.96 tonnes per capita (see Figure 1), 
Australia had surpassed the U.S. and is well above the OECD average. Here, Australia’s 
extensive use of coal is likely a major factor. Potential damage caused to the local 
environment by non-renewable power sources is amplified by the large levels of 
                                               
 
4 OECD (2015), Air and GHG emissions (indicator). doi: 10.1787/93d10cf7-en  
5 Ibid. 
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particulates and soot produced by coal burning. It is worth noting that 23.96 tonnes only 
reflects Australia’s domestic emissions; this number does not include the emissions 
produced by coal, gas, and other non-renewables exported by Australia each year.  
 
Figure 1: Per Capita GHG Emissions of Selected OECD Countries
6 
 
1.2 Australian Energy Sources and Energy Production at a Glance 
 
  The clear majority of Australian energy is currently produced by non-renewable 
coal power stations as shown by Figure 2.  As of 2014, coal accounted for over 63 percent 
of energy production.7  
                                               
 
6 OECD. 
7 Carson, L. (2014). Australian Energy Resource Assessment-Second Edition. 2 ed. Geoscience Australia, Canberra. 
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Figure 2: Australia's 2014 Energy Production Sources
8
 
 
Despite the fact that Australia had expanded its RE production by 26 percent from 
2012 to 2013, non-renewables still compose the majority of energy production and 
consumption.9 As Figure 2 shows, as of 2014 all renewables combined accounted for 
roughly 13 percent of energy production. Of this 13 percent, hydroelectric energy makes up 
the large majority and has done so for the past two decades. Nearly all of the available 
hydroelectric resources have been utilised, via dams and river turbines.10 In second place is 
wind power at 2.9 percent of total production followed by solar photovoltaic (PV) power in 
third (See Appendix A).  Although solar accounted for only 1.5 percent of total energy 
production and consumption in 2014, it has been the fastest growing RE source between 
2009 and 2013 as shown in Figure 3.11  
                                               
 
8 Carson. 
9 Australian Department of Industry. (2014). Australian Energy Statistics 2014. 
10 Origin Energy. (2014). Renewable Energy Target (Australia). 
11 Yu, M., & Halog, A, 2015. A review on feed-in tariff in Australia, what it is now and what it should be. Renewable and 
Sustainable Energy Reviews, 14(9), 3252-3255. 
  
4 
 
 
 
Figure 3: Australia's RE Source Distribution (1991-2013) 
12 
 
1.3  The Poor Position of Solar at Present 
 
 A closer look at the installation of photovoltaic solar systems indicates that the 
number of installations had increased from "8,000 PV systems in 2007 to over one million 
in 2013”.13 As of 2013, over 2.6 million Australians drew a portion of their electricity from 
PV systems, representing 20 percent of households.14 To further illustrate this point, 
Figures 3 and 4 show a rapid increase in solar energy production and power capacity that 
began around 2009. For instance, Figure 4 provided by the Australian PV institute shows 
the installed solar capacity increasing from approximately 3.2 GW to 4.3 GW between 
January 2014 and January 2015 alone.  
However, from a glance at Figures 2 and 3 it is evident that the growth of solar is 
trivial when compared to the production of the entire energy sector or even just 
renewables. In fact, as of 2014, the growth of the solar installations has begun to 
decelerate. According to the Clean Energy Regulator, over 400,000 PV systems were 
installed in 2012, while roughly 233,000 systems were installed in 2014 and fewer than 
                                               
 
12 Bureau of Resources and Energy Economics (BREE). (2014). 2014 Australian Energy Update. 
13 Grudnoff & Denniss. (2014, July). Will we let the sun shine in? Trends in the Australian Solar Industry. The Australia 
Institute, PB 65, 2. 
14 Ibid. 
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36,000 have been installed thus far in 2015.15 Hence, in spite of the growth since 2009, 
more progress is needed if solar energy is to become a majority RE source. 
 
 
Figure 4: Installed Photovoltaic Energy Capacity (kW) in Australia Between 04/2001 and 03/2013 
16
 
 
1.4  Australia's Untapped Potential for Solar Expansion 
 
The low levels of solar energy production seem misplaced when considering that 
Australia possesses a high potential to harness solar energy due to its exceptionally intense 
solar radiation exposure. The map shown in Figure 5 and compiled by Solar GIS depicts the 
average flux of radiation (kWh/m2) experienced around the globe. The darker the colours, 
the more sunlight energy there is that strikes that area. Australia and Africa are the two 
most solar-saturated continents, indicating that they both have exceptionally high potential 
for solar energy use.  
                                               
 
15 Clean Energy Regulator. (2015). Small-scale Installations by postcode.  
16 Australian PV Institute (APVI) Solar Map. (2015). Funded by the Australian Renewable Energy Agency. 
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Figure 5: Global Solar Radiation Exposure
17 
 
Figure 6 is a close-up view of Australia.  The entire country is exposed to the highest 
total radiation flux of any country in the world, including countries in Africa.18 It is 
estimated that utilising 0.1 percent of the solar radiation impacting the continent could 
supply roughly 10 percent of the country's energy needs.19 In light of Australia’s 
aforementioned low production of solar energy, it follows that much of the continent's 
solar potential remains untapped, particularly in the heavily irradiated north-west as seen 
in Figure 6. Solar is a plentiful and accessible energy source. The question then becomes: is 
solar PV a viable and desirable form of energy production and is it subject to economic 
incentives? 
                                               
 
17  GeoModel Solar. (2015). Solar GIS Solar Radiation Maps: Global Horizontal Irradiation. 
18 Carson. 
19 Sahu, B. K. (2015). A study on global solar PV energy developments and policies with special focus on the top ten solar 
PV power producing countries. Renewable and Sustainable Energy Reviews, 43, 621-634. 
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Figure 6: Australian Solar Radiation Exposure
20
 
 
1.5   Renewable Energy Policy in Australia 
 
In recognition of Australia's carbon footprint and high RE potential, the Australian 
government has enacted a series of policies designed to encourage and incentivise RE 
projects within the past fifteen years. Such RE projects range from a large scale wind farm 
generating several megawatts to small PV systems installed on household roofs generating 
only a few kilowatts. These projects are the building blocks of a sustainable future in 
Australia and political influence can be either a significant boost or deterrent to increasing 
project numbers.  At the political heart of Australian RE is the Renewable Energy Target 
(RET) scheme. The RET is designed to foster a favourable RE investment environment that 
green awareness alone may not achieve.   
  The RET scheme was first established in 2001.  At this time it was known as the 
"Mandatory Renewable Energy Target" (MRET). In 2010, the scheme's target was doubled 
                                               
 
20  GeoModel Solar 
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to ensure 20 percent of Australia's electricity will be generated by RE sources in 2020.21 
The RET scheme guarantees a viable price for RE project development by placing an 
obligation on electricity retailers and large electricity customers to purchase a certain 
amount of their wholesale electricity from renewables.22 More specifically, eligible RE 
developments are awarded large- or small-scale technology certificates (LTCs and STCs) 
which are tradable commodities that electricity retailers are obliged to purchase.23 The 
cost of these purchases is then passed to consumers by being added to retail electricity 
prices.  
In past years, other legislative incentives for RE projects included Feed-in-Tariffs 
(FITs) that offered fixed premium or market-based prices for small-scale RE systems to sell 
their electricity to the national power grid.  Currently, premium prices for FITs are no 
longer available in Australia and have been replaced with FITs that are more reflective of 
the market value of exported electricity in addition to reduced transmission and 
distribution costs.24 These factors presently cause electricity exported to the grid to be 
significantly cheaper than electricity bought from the grid. 
Since 2013, federal government support of RE has waned in comparison to previous 
years.  This is evidenced through repeals and reviews of programs aimed at incentivising 
RE and other low carbon technologies (e.g., repealing an existing carbon pricing policy and 
reviewing the RET Scheme) and lessening support for organisations that support RE 
advancement (e.g., the Climate Change Authority, the Clean Energy Finance Corporation 
and the Australian Renewable Energy Agency).25   
In February 2014, the federal government appointed an independent panel to 
undertake a review of the RET known as the Warburton Review. This panel recommended 
reducing the RET target, effectively reducing the RET market, even though its findings 
confirmed that the RET had reduced both wholesale electricity prices and carbon 
                                               
 
21  Australian Government Clean Energy Regulator. (2014). About the Renewable Energy Target scheme. 
22 Australian Department of the Environment. (2014). The Renewable Energy Target (RET) 
23 Ibid. 
24 Zahedi, A. (2010). A review on feed-in tariff in Australia, what it is now and what it should be. Renewable and 
Sustainable Energy Reviews, 14(9), 3252-3255. 
25 Parkinson, Giles. (2014, September). Tony Abbot's Year of Leading Dangerously. RenewEconomy. 
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emissions.26 Later that year, the Climate Change Authority (CCA) conducted a separate 
review of the RET, which concluded that the RET was workable and adequate with no need 
for "significant scaling back".27 At the time of writing, the federal government supports the 
recommendations of the Warburton review and has sought to reduce the RET target from 
41,000 GWh to 32, 000 GWh. This legislation has not yet been passed, leaving the future of 
the RET uncertain. 
It has been suggested that one reason behind the reduction in federal support of RE 
could be pressures exerted by stakeholders who have vested interests in coal and gas.28 
Such entities have been losing market shares and shutting down sections of production 
capacity due to the combination of lower electricity demand and the added capacity of 
RE.29 Whatever the reasons may be, the direction of federal and state policy has caused 
significant RE investment uncertainty. The impact can be seen through the stalling of large-
scale initiatives due to stakeholders and financiers losing confidence in RE investments.30 
The uptake of solar at the scale of residencies, small businesses, and communities has been 
less affected, however, there remains a need for potential solar energy users to analyse and 
optimize any potential investment.31 
1.6   Why Small and Medium Scale Solar Projects are Desirable Green Solutions  
 
 Solar energy projects planned, managed, and implemented by residencies, small 
businesses, or community groups are defined as "small" and "medium" scale.32  In terms of 
power capacity (kW), size designations tend to have grey areas. In this case, systems under 
30kW will be considered small scale. This definition is according to Australia's Department 
of the Environment. Solar energy projects carried out by community groups and some 
small businesses may be larger and can be considered medium-scale, falling between 30kW 
                                               
 
26 Fisher, Brian; In't Veld, Shirley; Warburton, Richard; Zema, Matt. (2014). Renewable Energy Target (RET) Review. 
27 Climate Change Authority. (2014). 2014 Renewable Energy Target Review. 
28 Parkinson 
29 Ibid 
30 Vorrath, S. (2015) Solar, wind drive $270bn renewables investment – but not in Australia. REneweconomy.  
31 Ibid 
32 Australian Dept. of the Environment. The RET scheme. 
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and 5MW.33 Small and medium solar projects are directly integrated into the lives of 
citizens. They offer economic and social incentives for individuals and communities in 
addition to raising green awareness. Heightened environmental awareness, the falling 
price of solar panels, increasing PV energy conversion efficiency, and cost savings on high 
electricity and gas retail prices all incentivise Australians to install their own PV systems in 
spite of a precarious investment environment. 
1.6.1  Cutting Energy Costs and Boosting Social Capital  
 With the capability of producing their own electricity, residences and businesses 
can lower their average electricity and heating costs. In some cases, they can generate 
revenue by selling excess energy back to the grid. Yet the most effective way to maximise 
monetary gains from a PV system is by using the system to displace energy that would 
otherwise need to come from the grid. 
In Australia, energy sold to the grid is cheaper per kWh than energy supplied by the 
grid. For example, the rate of importing electricity from the grid may range from 20-35 
cents (AUD) per kWh, compared to 6-9 cents (AUD) per kWh of electricity exported to the 
grid. Therefore, the generation value of a grid-connected PV system depends largely on 
how well the supply and demand curves of the system match.  A well calibrated system will 
displace expensive retail energy with clean energy generated on-site. In order to maximise 
this generation value, systems must minimise energy exports and instead match supply 
and demand such that most energy generated is consumed on site and thus is worth the 
higher displacement rate. Here, however, is where a distinct challenge arises. A user would 
need to make use of an analysis with small enough time intervals over an extended time 
period in order to catch small exportation instances and minimise them.  Figure 7 displays 
such instances of export by comparing example consumption (blue) and generation (red) 
curves of an office workplace. With access to high resolution analyses, users can effectively 
optimise their PV system for maximum generation value. 
 
                                               
 
33 Energy and Earth Resources; Medium Scale Solar Working Group. (2010). Medium Scale Solar: Discussion Paper. 
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                                a: Work Day                                                                                 b: Weekend, no energy demand 
 
Figure 7: Examples of Electricity Import and Export with Installed Solar Panels34  
 
    
A common point of criticism for PV systems is the initial cost of installation. 
Admittedly, these up-front costs of installing a PV system may be daunting to potential 
buyers. The costs for households and small businesses are estimated to range from 3,000 to 
14,000 AUD based on their size.35 Some people may not be willing to make the initial fiscal 
sacrifice unless they can achieve a reasonable payback time or return on their capital 
investment. In fact, PV systems are capable of saving the user a substantial amount of 
money on electricity bills over the lifetime of the system. In many cases they are capable of 
saving at least the equivalent of initial investment within 10 years. This estimate is in the 
context of a good quality system operating for 25-30 years. 
On one hand, all forms of small and medium scale solar projects boast the benefit of 
cost savings.  Community solar projects, on the other hand, distinguish themselves from 
small business or residential projects because of their added set of socially-focused 
benefits. These solar projects are examples of a sustainability concept known as 
Community-Owned Renewable Energy (CORE) which is a localised and self-sustainable 
energy production alternative. CORE projects, including solar projects, aim to implement 
low carbon technologies in a local setting where realisation, management and ownership of 
                                               
 
34 Andrew Reddaway. (2014). "Solar Payback: The Devil is in the Detail". Alternative Technology Association. 
35 Solar Choice (2015). 
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the energy project itself are primarily community-based.36 A CORE project, such as 
constructing a solar farm, engages all aspects of a community towards its completion. For 
example, a local contractor in charge of the project may hire local labour and send purchase 
orders to local manufacturers that use raw materials from the surrounding area. 
Eventually, a web of business interconnections is formed, stimulating the local economy 
and advancing the community's social capital and interconnectedness.  
1.6.2 Economic Viability 
As mentioned, the present direction of federal policy has left the future of RE and 
the RET uncertain, affecting RE on all scales. Presently, STCs are still available for small and 
medium scale solar users. Yet in the event that they are repealed with the RET, the 
previously mentioned cost and social benefits will not disappear along with the added 
incentive of STCs. In regard to investment uncertainty; residential, business, and 
community systems can be small enough that investment risk is mitigated by the cost 
savings of installing one's own energy production system as well as economic trends 
supporting solar. Hence projects on these scales remain viable. 
A collection of recent economic trends support investment in small and medium 
scale solar.  Australian retail electricity prices have remained relatively high when 
compared to domestic wholesale electricity prices and international retail prices. 
Furthermore, two predominant solar industry trends have been a drop in the price of solar 
panels and an increase in solar installer employment.  With a growing demand for PV 
system installations between 2009 and 2013, the number of solar installer businesses has 
also increased. In 2014, the number of installer businesses reached 4,300 which employed 
13,300 people (see Figure 8) compared to the 9,500 who were employed by the entire 
electricity generation sector in 2007.37 Such an abundance of installer companies then 
created a more competitive environment which can foster lower prices, innovation, and 
increased quality of customer service, including cost benefit analyses. Even though 
                                               
 
36 Hicks, J., & Ison, N. (2011). Community-owned renewable energy (CRE): Opportunities for rural Australia. Rural Society, 
20(3), 244-255. 
37 REC Agents Association. (2014). Impact of abolishing the Renewable Energy Target on jobs in the Australian solar 
industry. 
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installations have been decelerating since 2013, this has the potential to raise the 
competitive bar among existing companies. 
 
   
 
Figure 8: Solar Installer Employment: Previous, Current, and Projected
38
 
 
 The price of installing solar panels in Australia has been decreasing. As seen in 
Figure 9, the cost of installed PV power (in AUD/Watt) has been steadily decreasing since 
the late 1990’s—a possible factor being installer competition.39 The prices of panels 
installed in different sized systems have decreased in different increments, but the general 
trend is the same. This price reduction also suggests a drop in the cost of manufacturing 
solar panels.  
To continue, the average retail electricity price for households in Australia has 
remained relatively high (up to or over 30 cents/ kW).40 Figure 10 displays international 
retail electricity prices in comparison to those of Australia in 2012, as well as predictions 
for future years. It is evident that Australians have been exposed to relatively expensive 
electricity supplied by utilities. In this light, cheaper solar installation and competitive 
                                               
 
38 Grudnoff & Denniss 
39 Parkinson, Giles. (2013, August). Why Australian rooftop solar PV prices are cheaper. RenewEconomy 
40 Mountain, Bruce. (2012). Electricity Prices in Australia: An International Comparison. Carbon and Energy Market.   
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installers (among other factors) are possible incentives to homeowners, businesses, and 
communities seeking alternative means of energy production via photovoltaics. 
 
Figure 9: Installed Price of Solar Panels in Australia from 1998-2012
41
 
 
 
Figure 10: International Comparison of Retail Electricity Prices (2011 AUD cent per kW)42 
 
 
 
 
                                               
 
41 Parkinson. 
42 Mountain.  
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1.7  Clarifying PV Benefits and Feasibility with Solar Analysis Programs 
It is evident that small and medium scale solar projects are viable and incentivised 
clean energy solutions for those interested in implementing them. However, an investment 
in the current solar industry requires an accurate estimate of the environmental impacts, 
and economic feasibility of the PV system as well as knowledge of proper implementation. 
Solar analysis calculators are programs that can perform these critical tasks. By using 
weather and solar intensity data, values of local tariffs and electricity rates, and the 
prospective solar system size and orientation, solar analysis calculators provide the user 
with cost and carbon savings. More specifically, these analyses take into account the cost of 
the PV system, the amount saved on electricity bills over time, the payback period (i.e. the 
time after which the system pays for itself) and carbon dioxide offset. 
A cursory search of Australian-based programs yielded between 15 to 20 
independent solar analysis calculators currently in existence (See Appendix B). Most 
commonly, the focus of these programs is on how much electricity can be produced by a 
particular size solar system with respect to its location, and how this translates into money 
saved by the owner. However, the accuracies of models vary widely due to either a lack of 
detailed input information, the resolution of their analyses (i.e. how many data points it 
utilises), and variables unaccounted for such as panel efficiency fluctuation or projected 
changes in electricity rates. The same problem arises in analyses provided by installer 
companies. Traditional installation analyses can be incomplete; they may exclude similar 
variables, or are too rough to yield accurate estimates. 
One difficult aspect of creating functional solar analysis calculators is their 
dependence on input information specific to a particular region. A solar analysis tool that is 
well developed and accurate for Perth, Western Australia will not be applicable to Los 
Angeles, USA or Cape Town, South Africa. New programs must be created or older ones 
must be expanded. 
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1.8  The Alternative Technology Association and the Sunulator 
The Alternative Technology Association (ATA) is a not-for-profit organisation based 
in Melbourne, Australia which promotes sustainable energy solutions for the home and 
small businesses. An important mission of ATA is to "enable, represent, and inspire people 
to live sustainably in their homes and communities".43 In June of 2014, ATA created its own 
solar project analysis calculator, known as the "Sunulator," as part of their efforts to 
increase accessibility and knowledge of solar implementation.44 This program is a 
simulation tool that is intended to be used by groups or individuals interested in small and 
medium scale solar projects up to approximately 600kW. 
The Sunulator utilises electricity generation and consumption data of a residency, 
small-business, or community in order to generate 30-year projections of the cost savings 
of an optimised PV system. The Sunulator makes use of analysis time intervals of 30 
minutes.  These half-hourly intervals allow for detailed analysis of energy consumption, 
leading to an accurate estimate of cost savings and payback periods for any given system 
the client is looking to install. A high resolution gives the Sunulator the ability to provide 
more accurate analyses than most tools in the small and medium-scale solar industry.  
The Sunulator programming utilises solar irradiation satellite data, purchased from 
the Bureau of Meteorology (BOM), on a 5km grid that is applied to specific cities and towns. 
In addition, the program accounts for the market value of the electricity generated, how the 
net energy usage of a particular client fluctuates throughout the day, and how solar 
radiation, temperature and average weather patterns will affect generation efficiency in a 
specific location.  Such accuracy has positive implications for matching supply and demand 
curves in an effort to design the most cost-effective systems.  However, the original 
programming included only locations in two states. Moreover, ATA had not yet been 
provided with Sunulator user feedback. 
 
                                               
 
43 Alternative Technology Association. (2014). ATA 2014 Annual Report. 
44 Accessible at www.ata.org.au/ata-research/sunulator 
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1.9  Project Goals 
 
 Solar energy has a high potential due to Australia’s sun exposure and climate, but 
there is a need for simulation expertise related to installing solar PV throughout Australia. 
ATA has taken steps towards providing this expertise with the Sunulator; however, the 
program was only applicable to the states of New South Wales and Victoria. Thus, the first 
goal of this project was to expand the Sunulator's locations database to the other six states 
and territories. This enables a greater number of private citizens to decide if small or 
medium scale solar installations are suitable for their energy needs. The second goal was to 
assess user feedback pertaining to the Sunulator program in an effort to provide ATA with 
recommendations for its user interface, features, layout, and technical capabilities. 
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2. Methodology 
 
To accomplish our project goals of expanding the Sunulator and analysing its 
usability, we developed the following objectives: 
 
I. Identify representative cities/towns using population, weather and solar flux data 
analysis throughout Northern Territory, Tasmania, Queensland, Australian Capital 
Territory, Western Australia, and South Australia. 
II. Collect PV generation data for each location for future validation of the Sunulator 
database. 
III. Assess the capabilities and interface of the Sunulator program. 
2.1  Objective I: Identify Representative Locations for Analysis 
 
For the task of expanding the Sunulator database to the remaining six states, we first 
had to identify cities and towns of interest. The Sunulator uses information on solar 
intensity, weather patterns, and satellite data to fully analyse the use of solar panels in a 
particular area. Since the Australian landscape tends to be uniform over large swaths of 
land and the weather does not fluctuate within certain regions, we determined it was not 
necessary to collect data on every city and town in Australia, rather we would choose 
exemplary population centres within each state or territory. 
We researched candidate locations across the Northern Territory (NT), Tasmania 
(TAS), Queensland (QLD), the Australian Capital Territory (ACT), Western Australia (WA), 
and South Australia (SA), identifying a thorough spread of population centres. We 
categorised these locations in a master spreadsheet by name, postal code, and population 
using the Australian Bureau of Statistics' 2011 census report.45 To better visualise the 
spread of locations, we plotted the cities and towns on Google maps. This ensured that we 
included representative locations in all regions. We overlayed the plotted cities and towns 
                                               
 
45 For populations not found on the census, we searched for the required data on http://localstats.qpzm.com.au/ or did a 
Google search.  
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on a population map for each state or territory, which verified that all major populations 
were included. We then overlayed a solar intensity map over the same plot of cities and 
towns. This map displayed if certain solar intensity zones were not well represented. It also 
showed any locations that occupied the same zone of solar intensity.  
In addition to using these two maps, we collected data for each location on the 
number of peak sun hours and the climate zone. The peak sun hours is a measurement of 
average solar radiation affecting an optimally-tilted surface of the earth at a certain point, 
given as a yearly average. The climate zone is a numerical description of a region's weather, 
ranging from 1 (hot humid summer, warm winter) to 8 (alpine). The designations are from 
the Building Code of Australia and are meant to help design buildings based on weather 
conditions. These two factors of sun hours and weather zones helped us further describe 
the solar climate of each location.  
After gathering the aforementioned data points for each location, we found 
automatic weather station data using the Australian Bureau of Meteorology website. The 
weather stations report dry bulb temperature at 30-minute intervals. This statistic is 
necessary to properly calculate the lifespan and efficiency of solar panels, which are 
affected negatively by high temperatures. The efficiency of a typical PV system will 
decrease by approximately 0.4% for every degree exceeding 25°C, which can significantly 
affect the system's performance over time.46 Since some candidate locations did not have 
automatic weather stations reporting this data nearby; we removed these locations from 
our list. In addition, some locations with reporting weather stations were added to our list 
as candidate locations.  
 
 
 
 
 
                                               
 
46 Watt, M., Oliphant, M., Outhred, H., & Collins, R. (2003,). Using PV to meet Peak Summer Electricity Loads. 
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The following sources and websites were utilised to collect the solar and weather data: 
 
1. Estimation of the number of "peak sun hours" at each location. For locations not 
listed on the first two links, we analysed the peak solar hours with the third link by 
taking the yearly average of the mean daily GHI47 and dividing by 3.6 to convert 
from MJ/m2 to kWh/m2 (calculations in Appendix F). 
o Aussie RV Products <http://aussiervproducts.com.au/solar-mapping> 
o Australian Solar Radiation Handbook 
<http://www.rpc.com.au/pdf/Solar_Radiation_Figures.pdf> 
o Geoscience Australia  
<http://www.ga.gov.au/solarmapping/?accept_agreement=on> 
2. Information of variation of sunlight intensity: 
o Solar GIS <http://solargis.info/> 
3. Information of Climate zones  
o Your Home Australia  
<http://www.yourhome.gov.au/australian-climate-zones> 
4. Closest Automatic Weather Station, reporting dry bulb temperature at 30 min 
intervals 
o Australian Bureau of Meteorology 
<http://www.bom.gov.au/climate/data/stations/> 
2.2  Objective II: Collect PV System Generation Data 
 
After compiling our final list of locations, we researched solar PV systems installed 
at or near the capital city of each state, as well as in the larger population areas. The solar 
PV systems were found at www.PVOutput.org, a volunteer-based solar reporting/tracking 
website where solar PV owners can send their solar data to the site and have it track their 
systems over time. The website tracks a host of data points on each registered system, 
                                               
 
47 Global Horizontal Irradiation 
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including system size, electricity generation data, and solar efficiency. For each selected 
solar PV system, we recorded two sunny days with no shading effects, one in June or July 
(winter), and one in December or January (summer). We also recorded the selected solar 
system size, inverter size, orientation, tilt, and location.  
Although it is outside the scope of our project, these PVoutput.org systems will be 
used as a means to check the validity of the Sunulator's performance for the additional six 
states after the Sunulator has been populated with the new locations. Using an average 
Australian household's consumption data, the Sunulator's generation results for a selected 
location will be compared to the PVoutput.org systems' data from the same location. 
Despite variables like shading and weather that cannot be fully accounted for in the 
simulation, the results would be comparable and therefore allow ATA to test the accuracy 
of the Sunulator.  
2.3  Objective III: Assess the Usability and Interface of the Sunulator  
 
In light of expanding the Sunulator to more locations and therefore to a larger user 
base, it would be beneficial to ATA to assess the past user's experiences with the Sunulator 
in order to understand how these users felt about the program's features and ease of use. 
2.3.1 Participants 
One-hundred and ten (86 Male, 24 Female) ATA email subscribers participated in 
our survey after receiving an invitation to participate via email. The ages of the participants 
is shown in Figure 11. The initial invitation email was sent to 6,213 ATA email subscribers. 
Of these 6,213 subscribers, 533 individuals clicked on the link to participate in the survey, 
of which 110 completed the survey. Based on the number of people who clicked in the link 
and attempted the survey, our response rate was 21 percent. Out of the total number of 
individuals receiving the email invitation, our response rate was 1.8 percent. All 
participants gave informed consent. 
 After the survey link was posted on Facebook we saw 6 additional results within 
the following week. This low number was partially to be expected, given that fewer 
individuals "like" ATA's Facebook page than are on the email list (2,600 "likes") and many 
individuals are on both the email list and the Facebook page. Taking into account the 
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probability that many of the Facebook members are also on the ATA mailing list, we 
estimated the number of unique individuals of our population to be around 6,500.  
After sending out the survey, we interviewed four stakeholders (all Male) who had 
used the Sunulator for a CORE or business project. The interviewees gave informed consent 
to be interviewed and to use their responses in our research. 
 
 
Figure 11: Age-Span of Respondents 
 
2.3.2   Design and Procedure 
 
To construct the survey we used SurveyMonkey, the software ATA employs to send 
out its own surveys. Our survey consisted of 22 questions and assessed the ease-of-use, 
reliability, usefulness, and interface of the Sunulator (see Appendix C). All responses were 
completely anonymous, and users had the option to skip any question they did not want to 
answer. Questions were asked in a multiple choice manner, when asking about previous 
ATA services used, RE behaviour, and considerations involving the implementation of solar 
energy. Open responses were offered when a multiple choice question was not all 
encompassing, or an "other" option was offered. Open responses were used when asking 
the following key questions: 
 Excluding solar PV, do you generate any of your own energy on-site? (multiple 
choice, with "other" option) 
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 What aspects of the Sunulator program could be improved based on your 
experience? 
 Would you recommend this program to a friend interested in solar? Why or why 
not? 
 
In addition, five-point Likert scales were used when responding to the following key 
questions: 
 I feel I am currently paying a reasonable rate for electricity from the grid. 
(1=Strongly Disagree, 5=Strongly Agree) 
 How likely are you to use the Sunulator in the future for a solar project? (1=Not at 
all Likely, 5=Very Likely) 
 Were you able to easily find all the required Sunulator input data? (1=No, 
5=Definitely) 
 Please rate the following Sunulator enhancements: (1=Not important at all, 5=Most 
important) 
If someone had not operated the Sunulator program before, the survey allowed him/her to 
automatically skip questions pertaining to its use. At the end of the survey, we encouraged 
those who had not used the Sunulator or heard of it to try it. We hoped that this would 
entice the participants into learning more about solar options for their home, even if they 
did not retake the survey. 
The interviews we conducted were semi-structured (see Appendix D), and were 
created to be more open-ended than the survey. The interviews allowed us to talk to 
experienced Sunulator users, and to ask more detailed technical questions, and follow up 
on any responses. The interviews were conducted in person when possible, but otherwise 
via conference call. We transcribed the conversations in order to review later and have the 
option to quote participants, at which point we asked for their consent to use their 
response in our research. All the interviews and responses were kept anonymous 
otherwise.  
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3. Results and Discussion 
 
 
This chapter details the processes and findings from our three objectives: I) Identify 
representative locations, II) Collect PV system data for future program validation, and III) 
Assess user feedback.  
3.1   Identify Representative Locations 
Analysing the solar intensity map, population map, peak sun hours, climate zone, 
and closest reporting automatic weather station, we finalised a spread of all characteristics 
for each state and reduced the list to our final representative locations (as reported in 
Table 2). The list provides potential solar users throughout Australia with an accurate 
representation of their specific location; if a user's city or town is not on the list, a nearby 
location with similar weather and solar intensity averages is available. This improves the 
efficiency of the program, since it does not have to store and sort through as many data 
points while simultaneously providing the same accuracy. Table 2 reports only one location 
for ACT because its land area is only 2,300 km2, encompassing the capital city Canberra and 
a national park. 
  
Table 2: Number of Locations by State 
 Initial  
Candidate 
Locations 
Final  
Representative 
Locations 
State  
 1 1 ACT Australian Capital 
Territory 
 52 34 WA Western Australia 
 60 39 QLD Queensland 
 22 13 NT Northern Territory 
 34 20 SA South Australia 
 34 22 TAS Tasmania 
Total: 203 129   
 
We identified a total of 203 candidate locations for analysis by considering major 
cities and towns in each state. Initially, population was our primary criterion. Although 
researching high population centres gave us a useful set of locations, we started to observe 
a pattern of only plotting points along the coastlines. Most Australians live near the coast, 
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with seven out of eight capital cities located on the coastline. To expand beyond coastal 
locations, we found cities and towns throughout the rest of each state that would give rural 
solar installers nearby options to represent their solar environment. Certain towns were 
omitted entirely when we found the population was very small, on the order of 50 
residents, or when the town was near a much larger population centre. For example, we 
first included the settlement of Yeppon (pop. 3,617), but removed it due to its 41km 
proximity to Rockhampton (pop. 77,878) and similar solar intensity. 
In Figures 13 to 16 we display the locations we researched in each state. The maps 
on the left show solar irradiation intensity and the maps on the right show population 
distribution based on the legend in Figure 12. Each point is labelled as either red or green; 
red indicates that the location is a candidate location not included in the Sunulator, while 
green locations are included in our final list. ACT is not shown due to its small size, which 
can be encompassed by one representative location. 
 
      
Figure 12: Legends of Solar Intensity and Population Displayed in Maps Reported in Figures 13-17. 
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Western Australia 
WA is the largest state in Australia, with an area greater than NT, TAS, NSW, and VIC 
combined. It represents 61 percent of the area we examined during this project. As seen in 
Figure 13 the solar intensity is extremely varied, ranging from the hottest colour we 
described (light purple) to the third coolest solar intensity (light orange). Many of the 
locations cluster around the south western tip of the coast where the capital city of Perth is 
located, due to the significant variability in solar intensity, and concentrated population in 
the region. In WA, there is the greatest population of citizens living in cities and towns with 
the light purple and purple solar irradiation designation.  
 
 
Figure 13: Western Australia Insolation (left) and Population (right). 
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Queensland 
QLD had the greatest number of locations of the six states we researched.  The state 
has the third largest population behind VIC and NSW, making it the most populous state in 
our study, and possibly the most important in terms of the number of potential solar 
installers. As Figure 14 shows, QLD is exemplary of the Australian population distribution 
with major cities lining the coast, from the Gold Coast (pop. 591,473), to Brisbane (pop. 
2,043,000), and up to Cairns (pop. 150,920).48 QLD's population is not entirely 
concentrated in three or four cities, but instead is comprised of a number of second tier 
population centres spread throughout the coastline, and interior of the state. The Solar 
irradiation incident on QLD is not as great as WA or NT, but it has more intense levels 
toward the interior, with lower levels on the eastern coast where the majority of the 
population lies. 
  
Figure 14: Maps of Queensland Insolation (left) and Population (right) 
                                               
 
48Figure 14 shows that the population is generally spread out and not entirely concentrated in three or four cities. 
Australian 2011 census report 
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Northern Territory 
NT is the least populated of the Australian states, even lower than ACT. With only 
233,000 residents, NT has the lowest density of one person per 5.8km2. As Figure 15 
shows, the population is very concentrated in just a few cities and towns; over half of the 
citizens live in Darwin. In addition, NT is exposed to the highest average irradiation flux of 
any state or territory. The consistency of high solar intensity throughout the territory as 
well as its sporadic population spread, made finding the locations for NT relatively simple 
since fewer locations were required.  
 
 
Figure 15: Maps of Northern Territory Insolation (left) and Population (right) 
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South Australia 
SA is exposed to a large range of irradiation intensities extending from the southern 
coast to the border of NT. Figure 16 documents that the population is densely concentrated 
in Adelaide (1.04 million), its capital city, with fewer than 24,000 people inhabiting any 
other population centre. Most population centres are also concentrated along the coastline.  
This led the final list of locations to be focused near the coast with a few outlier locations 
farther north in order to capture the large range of irradiation intensity.  
 
 
Figure 16: Maps of South Australia Insolation (left) and Population (right) 
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Tasmania 
TAS is the smallest of the states we researched with an area of 68,400 km2, but with 
double the population of NT (512,000). Its location, south of mainland Australia, gives it 
very different solar intensities and climates than the rest of the territories and states we 
studied.  Over 40 percent of TAS is protected by national parks and reserves, where 
inhabitants are generally temporary, and solar panels would not be installed. A mountain 
range extends through the middle of the state, which complicates weather patterns and 
made it difficult to properly specify locations based on distance or climate as seen in Figure 
17.  
 
Figure 17: Maps of Tasmania Insolation (left) and Population (right) 
 Of all the states we researched, the Sunulator data for TAS may be the least accurate 
for rural solar projects. This is because the rest of Australia is fairly uniform in elevation 
with gradual changes in climate. Conversely, in TAS, the elevation and climate can 
drastically change with each kilometre. For users who live along the northern and south-
eastern coasts, the Sunulator covers the dense population areas well. For the few residents 
in the mountains along the south-western coast, the lack of weather stations and 
population centres means their analysis of solar data will be more difficult to estimate and 
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therefore less accurate. As a means of comparison with the highly irradiated regions of 
central Australia, we identified a location in TAS (Scott’s Peak, southwest TAS) with one of 
the lowest solar irradiations in all of Australia. 
3.2   PV Systems for Future Validation 
Our final spreadsheet included three PV systems for every capitol city, and two to 
three systems for the major cities in each state or territory. Since the scope of the 
PVoutput.org database relies on self-reporting solar users as its backbone, many systems 
have partial years’ worth of data, and gaps in the reported data. In Figure 18, we can see 
the difference between a smooth, well-reported system (top) and a system missing data 
during the summer month of January (bottom) where the generation should be higher. 
 
 
Figure 18:  Electricity Generation Data of PV Systems with Smooth Reporting (top) and with Data Gaps (bottom) 
 
Each system our team selected from PVoutput.org was well-reported and included a 
significant time span of complete generation data with few gaps.  When investigating the 
state of NT we could only find systems for the capitol, Darwin, since the other major 
population areas either did not have a recorded PV system or the systems had inconsistent 
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data. Another issue that arose was that some of our chosen systems became unsearchable 
on PVoutput.org in the following weeks. This may have been a temporary problem, but we 
chose new systems in case the previous ones had been permanently deleted.   
3.3   Survey and Interviews 
 
Based on the population of ATA members and our response rate of 1.7 percent, we 
analysed the sample size and found that our results give a 90 percent confidence rate with 
a +/- 7 percent margin of error.49  We compared our demographic results from our survey 
(110 responses) to those of a September 2014 ATA Member Survey (675 responses) in 
order to judge if we had encompassed general ATA member demographics. The income 
distribution was comparable between the two surveys, as seen in Figure 19. The 
approximate average annual household income from the Sunulator feedback survey was 
$90,000 AUD, compared to an average of $67,000 AUD from the 2014 Member Survey. The 
gender distribution (Figure 20) of our survey results (78 percent male) was initially 
surprising; however, compared to ATA member breakdown (74 percent male) the result is 
in line with the general ATA member population. Our analysis of the surveyed responses 
yielded the results given in sections 3.3.1 and 3.3.2. 
 
 
 
 
                                               
 
49 National Statistical Service. Australian Bureau of Statistics. 
<http://www.nss.gov.au/nss/home.nsf/pages/Sample+size+calculator> 
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Figure 19: Income Demographics of Sunulator Survey Compared to 2014 Member Survey 
 
Figure 20: Gender Demographics of Sunulator Survey Compared to 2014 Member Survey 
 
3.3.1 Renewable Energy Behaviour at Large 
 
Most residents do not offset their energy bill with large-scale initiatives. 
Of the sample, 65 percent of responders said they specifically did not offset their 
emissions with large-scale initiatives; that is, they do not invest in programs that offset 
carbon and GHG emissions such as a utility company that uses wind energy to supply 
electricity. Other responders offset their emissions by planting trees in their yards and 
owning shares in RE projects like a community wind farm. Figure 21 shows the breakdown 
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of our respondent pool, with green power plans the most popular form of offsetting 
emissions with large-scale initiatives. This was surprising to us, given the general "green" 
outlook of the ATA members we interacted with during our project.  
 
Figure 21: Percentage of Responders Who Offset Emissions with Large-Scale Initiatives 
 
Over 20 percent of respondents have one or more forms of RE generation for their 
households. 
Respondents indicated that the majority of their household RE generation comes in 
the form of a solar-powered heat pump or hot water system. Figure 22 shows the 
distribution spread, which indicates that 28 percent of Australians have some form of RE in 
their homes already besides solar panels for electricity generation. Solar pumps, for heat or 
hot water, are not dependent on solar panels. Instead, they usually rely on the sun's heat 
radiation, not the PV energy. For this reason, we did not include these responses when 
discussing rooftop solar PV systems.  
 
Figure 22: Percentage of Responders Who Have Non-Solar RE 
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Nearly two-thirds of responders have rooftop solar already installed. 
The majority of the surveyed ATA members have some sort of rooftop solar PV 
installed to offset or replace their electricity bill as shown in Figure 23. However, 
approximately 32 percent of responders do not have any form of solar PV.  As indicated in 
the background (Section 1.3), approximately 20% of Australian households nationwide 
implement solar energy. Given that roughly 2/3 of respondents implement solar may 
indicate ATA’s effectiveness at advocating solar energy to its members. It is worth noting 
that these numbers are separate from respondents who have heat pumps as discussed 
above. 
 
Figure 23: Responses Regarding Current Solar Installations 
 
Most responders without solar currently installed are very likely to install solar in 
the near future. 
Out of 38 responses, 35 answered 4 ("Likely") or 5 ("Very Likely") on the Likert 
scale when asked if they would install a solar PV system in the near future. The mean 
response was 4.48/5. This result is among responders who stated that they did not have 
solar PV installed and/or are currently researching the possibility of installing solar panels. 
Extrapolating to the larger ATA member population, around 1,900 members are likely to 
install PV in the future.  Such a high level of interest in solar bodes well for Australian RE 
efforts and ATA's own renewable outreach. It suggests that these potential installers would 
benefit from advice or simulation assistance, which are capabilities ATA and its Sunulator 
program could provide.  
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3.3.2 Sunulator-Specific Results 
 
Not all ATA members surveyed are familiar with the Sunulator. 
 Figure 24 shows that although nearly 70 percent of responders have heard of or 
have used the Sunulator, thirty percent of responders had never heard of the Sunulator 
before. However, 92 percent (35 out of 38) of ATA members without a solar installation 
have indicated that they are likely to install solar PV in the near future. This could indicate 
that ATA has an opportunity to advertise Sunulator more in its magazines and online 
venues in order to create awareness of its existence. If ATA can advertise Sunulator in a 
greater capacity, it can assist its members to consider a future solar installation, especially 
members who may be unsure of whether or not solar is a solid investment for them.  
 
Figure 24: Percentage of Participants Who Had Heard of Sunulator 
 
Two major improvements are already being worked on by ATA. 
Figure 25 shows that most residents would like to see the option of battery storage, 
other solar options like shading, and additional locations added to the Sunulator. We 
measured that adding battery storage was most important to users by looking at the mode 
and mean of the responses, which were both higher than the next most popular result 
(additional solar options). Here, battery storage refers to the ability to account for storage 
of generated energy instead of automatically assuming unused energy is exported to the 
grid.  The red bars in Figure 25 represent the options ATA is already in the process of 
developing, namely battery storage and the addition of more states and locations. All the 
interviewees specifically asked about a battery storage option and were excited to learn 
that it is already in development.  
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Figure 25: Rating of Importance of Popular Sunulator Improvements 
 
When we began surveying, we initially thought that improvements to interface 
would be the most desired update to the Sunulator. After gathering the results, we ran an 
unpaired t-test to compare battery storage, our highest result, and interface improvements. 
There was a significant difference in the scores for battery storage (M=4.07, SD=0.98) and 
interface (M=3.5, SD=1.07); t(58)=2.13, p=0.037. The t-test shows that users want battery 
storage support in the Sunulator more than improving the Sunulator interface. This result, 
however, does not negate the fact that both are desired updates. 
The idea of converting the Sunulator to a web application produced mixed 
responses. For the users surveyed it was generally a popular idea, with 71 percent of 
responders categorising it as 4 ("Important") or 5 ("Most Important) on the Likert scale. A 
web application offers promise for improvements to interface, as well as a step towards the 
possibility of a mobile application. It also would not require users to download the 
Sunulator, a characteristic that is unique among other analysis programs. 
In contrast however, each of the interviewees expressed concern for a web app. The 
interviewees generally preferred the Excel format to a web-based version. One interviewee 
said that he worked on the Sunulator while on the train, something not possible if the tool 
required an internet connection. These users were competent in Excel and were very 
familiar with its interface. Though the users interviewed said the interface could be 
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improved, they each were unsure of the possibility of formatting such an advanced Excel 
file in a usable online format. One user remarked that the Sunulator has one of the most 
impressive interfaces given the limits of programming in Excel.  
 
Sunulator does not work with Apple-based computer operating systems and often 
glitches when using older versions of MS Excel. 
Of the responses we received in the comments section for Sunulator improvements 
and complaints, four people specifically mentioned that the Sunulator does not work with 
Apple computers, and another four commented how the program fails to work properly if 
the most recent version of Excel is not used. Although Windows XP, 7, and 8 are the 
dominant market share for operating systems in Australia, Apple's share has been steadily 
increasing over the past decade. Currently over 1/5 of Australian computers use Apple's OS 
X, meaning that potentially 1 in 5 solar installers cannot use the Sunulator program.50  
 
The User Guide is helpful for those that viewed it, but is not clearly displayed 
The user guide is necessary to fully understand the Sunulator tool for most people, 
as it explains all the technical terms and models within the program. When we asked about 
the usefulness of the Sunulator user guide, our survey showed that some users did not 
know the guide existed, while others reported problems finding the guide. Half of the 
responders who used the Sunulator had viewed or used the guide. Of those users, 69% said 
it was a useful tool that it improved their Sunulator experience. While conducting our own 
analysis of the guide, we found that it was very thorough, but could be better incorporated 
into the Sunulator program.  
 
The majority of users would recommend the Sunulator to others. 
Of the 34 past Sunulator users, 20 users (59 percent) would recommend the 
program to others interested in installing a solar system. However, there is an underlying 
                                               
 
50 http://gs.statcounter.com/#desktop-os-AU-monthly-201204-201503 
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complexity to this result. Not all of the responses were a definite "Yes"; eight of the 
comments said they would recommend it to people tech-savvy enough to understand the 
program. Other replies mentioned that they would recommend the Sunulator if it worked 
for other states besides NSW and VIC, or if it worked on a Mac. Responders considered the 
program useful, but would like to see changes to the interface and simplicity of it before 
recommending the Sunulator without reservations.  
 
Over a third of responders do not live within NSW or VIC. 
Before we updated the database, the Sunulator was applicable to slightly fewer than 
2/3 of surveyed ATA members. As shown in Figure 26, this is a significant proportion of 
our respondents. ATA had started the Sunulator program where most of their members—
and 57 percent of the Australian population—reside. While it is good that the Sunulator 
covers over half of all Australians, the statistic indicates that there are still millions of 
possible solar installers who are not currently covered by the Sunulator.  
 
Figure 26: Percentage of Participants Who Are Currently Covered by the Sunulator 
 
Some responders find the Sunulator program to be complicated. 
Fifty-three percent of respondents found it difficult to find all required input data, 
and 48 percent would not describe the interface as user friendly. These numbers suggest 
that many respondents found the Sunulator to be complex. This level of complexity stems 
partially from the number of Sunulator fields and many analysis options. Some of these 
options may not be something the average user understands or feels comfortable 
manipulating, for example the option of installing a second solar panel array.  
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During our interviews, we found that the tariff section is regarded as one of the 
more confusing areas of the program. This is because there is no single model of tariffs for 
electricity companies in Australia. Every company charges differently based on the 
customer and location. In addition to variable monthly delivery charges, electricity 
companies utilise peak/off-peak rates and block increases when consumption is above a 
certain level. All of this data can be difficult to sort through; as one interviewee said, tariffs 
are "the most confusing and complicated bit" related to his solar analysis with the 
Sunulator. 
3.3.3     Potential Sources of Error 
 
Our survey population consisted primarily of ATA members. This allowed us to  
survey people ATA already works with. It also lets us help ATA better understand their 
member base, as well as target people who were more likely to have used Sunulator given 
their association with ATA. However, surveying ATA members meant that our sample was 
partial towards RE and sustainable living methods. Using a population that included non-
ATA members may have allowed for a better understanding of those who are initially less 
interested in RE, and may be a better representation of Australia's potential solar installers.  
Secondly, Mozilla's Firefox browser and email client Thunderbird marked 
<www.surveymonkey.com> as an untrusted site and a possible malware attack. Since Firefox 
is the fourth-most popular browser in Australia,51 some members may not have taken the 
survey out of fear for the integrity of their computer; we were notified of 3 such incidents 
by ATA members concerned about the warning. We have to assume that most members 
who saw this warning trusted ATA and continued on to the survey, but we may have gotten 
more responses if the warning had not been triggered. 
 
 
                                               
 
51 http://gs.statcounter.com/#browser-AU-monthly-201403-201503-bar 
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4. Conclusions and Recommendations  
 
4.1 Summary 
As our research has shown, Australia is in need of reducing its carbon emissions. RE 
use is expanding in Australia, but recently this expansion is decelerating.  Considering that 
Australia's solar irradiation levels are the highest in the world, solar energy is among the 
most promising RE sources to expand in Australia. ATA's Sunulator tool helps potential 
solar users accurately analyse whether or not solar energy in the form of their own PV 
system is a good investment. However, the Sunulator only encompassed two of the eight 
Australian states when this project began.  
Our project accomplished its two main goals. First, we provided the data necessary 
to expand the Sunulator database of locations to cover solar installations for all of 
Australia. With the expanded database, we researched example solar systems in the new 
locations in an effort to compare them to Sunulator results and validate the location data. 
Second, we surveyed ATA members and interviewed past Sunulator users in order to 
examine limitations and possible improvements to the program. 
4.2  Recommendations 
Following the conclusion of our study and based on results from the survey and 
interviews, we formulated the following recommendations for ATA. They are grouped into 
three categories: Sunulator enhancements, Sunulator interface, and reaching out to 
stakeholders. 
 
4.2.1  Add Enhancements to the Sunulator Programming  
 
We recommend ATA continue to develop Battery Storage as an option within 
Sunulator 
This is the most popular improvement that users would like to see based on our 
survey question regarding Sunulator improvements (see Figure 25). Many previous users 
indicated interest in performing a second analysis of their current system once this 
capability is added. 
  
42 
 
 
We recommend that Sunulator initially let users choose from a list of basic scenarios 
This would help individuals who do not know certain entry data or do not 
completely understand a particular entry question, like the tariff section. The first page of 
the Sunulator would give a list of options of base settings (defaults) to choose, including 
items such as household size, monthly electricity bill, common electricity providers, and 
location. The setting would auto-populate the rest of the program and give the user a rough 
estimate of what kind of savings and solar installation options to expect. The user could 
then rely on these settings and input data he/she knows.   
 
We recommend that ATA develop the Sunulator into a web-based online tool 
This would solve problems of compatibility with older versions of Microsoft Excel or 
with Apple computers. It would also entice more people to use Sunulator, since there 
would be no requirement for large downloads. As an online tool, hyperlinking to outside 
websites and switching between tabs (e.g. one tab for the Sunulator, one for the utility 
company website's bill summary) would be easier. However, ATA should also continue to 
offer Sunulator in Excel form. This enables it to be used even when a user is not connected 
to the internet. 
 
4.2.2  Simplify the Sunulator User Interface.  
As indicated from our survey and interview results, many ATA members find the 
Sunulator complicated to use. Simplifying the program could be accomplished in different 
ways, below are our recommendations based on feedback most often mentioned in the 
Sunulator user survey and interviews.  
 
We recommend ATA hide more advanced options of Sunulator unless specifically 
selected 
ATA should hide the less-used options until a user directly enables them. For users 
who do not want to work with the advanced options, the values could be set to standard or 
average levels. Examples of default options include:  
• Panel efficiency set at 80 percent  
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• Panel tilt set at 20 deg.  
• Orientation of the system to the North  
• Equipment lifetime and replacement costs  
 
We recommend ATA insert pop-up hints within the program 
Currently there are long sentences explaining steps, while other steps do not seem 
to have sufficient explanations.  Whether in the Excel program or in a web app, pop-up 
hints/instructions would shrink the appearance of the interface and minimise text. It would 
bring all the entry fields closer to the top and eliminate scrolling for most steps, helpful for 
users with small screens. In addition to minimising the text, it would be a step towards 
integrating crucial aspects of the user guide into the program. Given the number of users 
who had never referred to the guide, or who did not know of its existence, this integration 
would improve overall Sunulator comprehension.  
 
We recommend ATA make the User Guide more accessible and more visible  
The guide should be made more prominent on the website and in the program. A 
larger link to the user guide in the program itself would be helpful, with a section that 
stresses the importance of reviewing the guide in order to fully utilise and understand 
Sunulator. Alternately, ATA could combine the User guide and Sunulator into one .zip file 
for automatic download. If the Sunulator is converted into a web application, the user guide 
could be a side-panel of the app, similar to the help bar in many software applications. 
 
4.2.3 Reach Out to Stakeholders  
We recommend ATA advertise the Sunulator more extensively on its business 
website and in its magazines in addition to reaching out to non-ATA members. 
ATA's two magazines, ReNew and Sanctuary, are in our opinion the best method of 
reaching potential solar users; according to our survey, 97 percent of responders said the 
two magazines were the main ATA service they used in the past year. ATA can also 
capitalise on the fact that ATA does not sell users solar panels, setting the Sunulator apart 
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from many programs sponsored by solar installers. One user stated he "appreciates the 
Sunulator's independence" in this respect. 
In addition, we recommend that ATA brings the Sunulator to RE or solar energy 
conferences in an effort to reach out to other leaders in the field. The Sunulator offers 
benefits that would help many potential solar energy installers analyse whether a solar PV 
system is appropriately designed. 
4.3   Future Work 
 
4.3.1    Finalising Updates to the Sunulator Program  
Our work did not involve directly updating the Sunulator program itself. To do so 
requires coding and programming expertise that we do not possess. What we did do was 
set all the groundwork from which ATA can enter information directly into its software and 
update the database. For the Sunulator to properly work, and allow citizens not residing in 
VIC or NSW to analyse the impact of solar for their home, the following items should be 
addressed: 
1. ATA has access to dry bulb temperature data for all weather stations in Australia on 
a 30 minute interval. For each location, the temperature reported from weather 
stations we indicated should be collected and used in the Sunulator's analysis. 
2. ATA purchased hourly satellite Global Horizontal Irradiance and Direct Normal 
Irradiance data on a 5km grid from the Bureau of Meteorology. The hourly solar 
intensity data spans 24 years. ATA should be converting the rough text files of data 
into a Typical Meteorological Year for each representative location. ATA has 
developed certain programming scripts to help interpret the files, but the process of 
implementing them requires additional coding efforts. 
3. ATA uses a software program developed to extract detailed data from PVoutput.org, 
which will be used to collect the electricity generation data and solar efficiency from 
the systems we have indicated for each location.  The Sunulator should be tested 
against these systems in each location, using an average Australian household's 
consumption, to ensure accurate performance. 
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4.3.2    Future Long-Term Projects  
We recommend a project to expand the Sunulator for use in another country.  
Once the Sunulator database is updated, it will cover all of Australia. From our 
research into worldwide solar, we found that other countries can benefit from the 
Sunulator. A future study could look into the possibility of expanding the Sunulator to 
another country, such as nearby New Zealand where solar prices have fallen along with 
Australia's. There are many factors that would need to be accounted for, since a majority of 
the sources we used when collecting data are Australia-specific. However, the study could 
involve making a template for expanding the Sunulator to any country by looking at a few 
universal sites like SolarGIS. In addition, work could be simplified if a code was created to 
pull data from SolarGIS; we manually did the calculations for each location during our 
project. 
 
We recommend a project dedicated to community outreach in Australia for installing 
CORE systems.  
The Sunulator was originally intended for use in CORE projects, which partially 
explains the confusion some of the individuals we surveyed felt when using it for a home 
installation. CORE projects are larger and involve more variables and organisations than a 
residential project, all of which are covered by the Sunulator. We recommend that a future 
project involve developing a community outreach plan that would enable ATA to find 
communities and neighbourhoods in a position to benefit from a medium- to large-scale 
solar installation. These could be new communities or suburbs being built or zoned; by 
recommending solar right away, ATA can show the prospective homeowners the potential 
value of planning for a solar installation before they have even moved in. For communities 
that are already established, an installation model on Sunulator can be used to make 
connections between homeowner’s associations, solar installers, and ATA. 
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We recommend a project to research battery storage systems supporting RE in 
Australia.  
While completing our project we found there was a large interest in battery systems 
to store energy produced from solar PV. Battery storage enables individuals to rely less on 
electricity from the grid, and even cut themselves off completely and become energy 
independent. A future study can research the state of battery storage for any RE (not just 
solar PV) in Australia, looking into the following items: 
-          Cost per kW of storage 
-          AC vs. DC battery storage 
-          Battery efficiency 
-          Battery lifespan, given different loads and charging schedules 
-          Best schedule of storing, exporting, and importing energy for certain levels of 
household demand 
Since the electric and hybrid car market is increasing worldwide, the future work 
can look into integrating the use of a car’s battery as the storage outlet coupled with the RE 
source. It can also involve research of the requirements to go completely off-grid, perhaps 
making a small guide on the process, benefits, and challenges of doing so.  
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Appendix A - Photovoltaic Energy and Solar Cells 
 
Modern solar electrical energy is based on the concept of photovoltaics: the 
conversion of electromagnetic radiation (light) into electricity. This concept is based on a 
physical phenomenon known as the photoelectric effect, discovered in 1839.52 In certain 
materials, particularly semiconductors, an influx of electromagnetic energy will cause free 
electrons to be liberated (knocked loose) from their parent nuclei. The photoelectric effect 
in semiconductors is only present when the material is exposed to the visible light range of 
the EM spectrum.53, 54 Solar cells, the indivisibles that make up a solar panel, utilise the 
photoelectric effect when light strikes the cells' thin silicon wafer. 
Solar cell silicon wafers are precision manufactured in order to channel electrons 
that are liberated when the wafer is exposed to sunlight, creating an excess charge. The 
cells are connected by conducting materials into units called modules. Modules are then 
connected together, in various forms of series and parallel, to form panels or "arrays". 
When a voltage potential is present across the modules and arrays, an electrical circuit is 
formed, enabling photovoltaic (PV) energy to power all forms of applications.55 Solar cells 
and solar panels are not 100 percent efficient, just like all forms of energy production. 
Some of the sunlight is reflected and not absorbed, and the energy conversion itself is 
imperfect. One of the primary goals of solar technology is to improve this efficiency. 
Recently, scientists in Australia have successfully researched and developed a solar panel 
prototype with an efficiency of 40 percent, the highest thus far.56 
  
                                               
 
52 Knier, Gil. (2011). How Do Photovoltaics Work?. National Aeronautics and Space Administration. 
53 Solar Energy Industries Association. (2014). Photovoltaic (Solar Electric).  
54 Visible light is not the only cause of the photoelectric effect; infrared and ultraviolet light also contribute, but we 
generally omit them in solar PV discussion due to their small contribution towards electricity generation. 
55 Knier 
56 University of New South Wales. (2014). UNSW researchers set world record in solar energy efficiency. 
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Appendix B - Solar Analysis Calculators  
 
Over 15 calculator programs exist for analysing PV systems in Australia.57 Some 
programs are relatively basic and will often make simplifying assumptions while others 
offer the user more complex options such as inputting payment plans into the calculations. 
Some solar installers offer solar calculators to their clients, and often times this incurs a fee.  
A few of these programs are described below. 
The calculator from Tindo Solar58 is a very basic one, using solar radiation in 
Australia alone to determine the solar intensity. This calculator operates under the 
assumption that many variables, such as panel tilt and shading, are at the optimal level. 
Solar Market's calculator59 is slightly more in depth, taking into account the tilt and 
orientation of the panels. The calculator on SolarQuotes.com60 is interesting in that it takes 
financing into account; the program can predict the payoff with a loan or a mortgage, 
instead of just a flat dollar purchase. This feature can be extremely useful since solar panel 
installation is an expensive investment irrespective of location and tax incentives. The 
Sunulator offered by ATA is one of two in Australia that has the capability to calculate how 
much solar generation is consumed onsite compared to the portion of energy being 
exported to the grid.  
  
                                               
 
57 Found during a cursory Google.com search for "Solar calculator Australia" or similar 
58 Solar Calculator-Tindo Solar. (2014). Tindo Commercial Pty Ltd  
59 Solar Savings Calculator. (2014). The Quote Company Pty. Ltd.  
60 Peacock, F. (2009). Solar Power Calculator V2.0. Peacock, F. 
  
49 
 
 
Appendix C - Sunulator Survey Instruments 
 
Survey: 
ATA is seeking funding to expand the Sunulator tool, so we are sending this survey out to help us 
improve it when the upgrades are put in place. The survey should take around 10 minutes to 
complete. Your feedback on energy use and the Sunulator will guide us to help improve ATA and 
what we offer. 
 
1. What ATA services have you used in the past? 
a. Magazines 
b. Other Publications (e.g. Booklets) 
c. Branch meetings  
d. Advice 
e. Online discussion forum 
f. C3 carbon offsets 
g. Online tools like ATA’s Tankulator 
h. Date an Expert 
i. Other: 
2. I feel I am currently paying a reasonable rate for electricity from the grid. 
1  2  3  4  5 
     Strongly disagree           Strongly agree 
3. If you offset your greenhouse gas emissions by investing in large-scale renewable energy, please tell 
us how. 
a. Green power plan with an energy retailer 
b. Purchase separate carbon offsets (e.g. ATA's Community Climate Chest) 
c. I do not offset my emissions with large-scale initiatives 
d. Other: 
4. Excluding solar PV, do you generate any of your own energy on-site? If so, what method(s) do you 
use? 
a. Solar heat pump 
b. Solar water pump 
c. Hydro 
d. Wind 
e. Geothermal 
f. Other: 
5. Do you get any of your energy from a solar installation? 
a. Yes 
b. No 
c. Currently researching the possibility 
6. What method of solar generation do you use?  
a. On my roof 
b. From a community solar installation 
c. From a solar-based utility company 
7. How likely are you to consider installing solar in the future? 
1  2  3  4  5 
     Very unlikely      Very likely 
8. If you were to consider getting your energy from solar, what method would you use? 
a. On my roof 
b. From a community solar installation 
c. From a solar-based utility company 
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9. Have you had previous experience using ATA's Sunulator program? 
a. Yes, I’ve used it before 
b. Yes, I’ve heard of it or briefly looked into using it 
c. No, I’ve heard of it but never used it 
d. No, I’ve never even heard of the Sunulator! 
10. Did you use the Sunulator for: 
a. Your own house 
b. A friend or relative's house 
c. A community solar project 
d. Related to your work or business 
e. Other 
11. Please rate your Sunulator Experience 
1  2  3  4  5 
     No      Not Really      Somewhat            Mostly      Definitely 
a. Did you use the Sunulator from start to finish (receive end result)? 
b. Were the results informative and helpful? 
c. Did you review and refer to the user guide? 
d. If so, was the User Guide a helpful tool? 
e. Were you able to easily find all required input data? 
f. Would you describe the Sunulator interface as user friendly? 
12. Please rate the following potential Sunulator enhancements: 
1  2  3  4  5 
     Least important          Most Important 
a. Improve overall interface 
b. Add support for battery storage 
c. Convert to a web application like ATA’s Tankulator 
d. Hide advanced options so it's quick to do a simple analysis 
e. Additional solar options (e.g. shading, oversizing, more than 2 arrays of panels) 
f. Additional consumption options (e.g. adding electric appliances, electric car) 
13. What aspects of the Sunulator program could be improved based on your experience? 
14. Would you recommend this program to a friend interested in solar? Why or why not? 
15. How likely are you to use the Sunulator in the future for a solar project? 
1  2  3  4  5 
     Very unlikely      Very likely 
16. Besides the Sunulator, do you know of or have you used any Solar Analysis Calculators? 
a. I have only used the Sunulator 
b. I have used other solar calculators 
c. I have never used a solar calculator 
17. If you have used other solar calculators, please tell us what you did and did not like about them. (e.g. 
interface, simple to use, advanced options available, results page...) 
 
Demographics: 
18. What is your gender? 
a. Male 
b. Female 
19. What is your age? 
a. 18 to 24 
b. 25 to 34 
c. 35 to 44 
d. 45 to 54 
e. 55 to 64 
f. 65 or older 
 
  
51 
 
 
 
20. What is your annual household income? 
a. <30,000 
b. 30-59,000 
c. 60-89,000 
d. 90-119,000 
e. 120-149,000 
f. >150,000 
21. Where do you live? 
a. Melbourne 
b. Elsewhere in Victoria 
c. ACT 
d. NSW 
e. QLD 
f. NT 
g. WA 
h. SA 
i. TAS 
22. What is your home type? 
a. House 
b. Flat 
c. Townhouse 
d. Other  
 
Thank you for participating in the Alternative Technology Association's Energy and Sunulator survey. Your 
responses will assist ATA in better serving our members and the general public.  
 
If we sparked your interest and you happen to use the Sunulator in the next few weeks to analyse the impact 
of solar on your own home, we hope that you will take this survey again and give us a better understanding of 
your experience with the Sunulator. For more information about the Sunulator, please visit this link:  
ATA's Sunulator Tool  
 
If you would like to contribute to ATA and our Sunulator research, please visit our site here:  
ATA Donation Page 
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Appendix D – Interview Questions 
 
Name: 
Individual / Business (circle one) 
Demographics (can be filled out prior to interview, based on knowledge of interviewees): 
1.  Gender (if individual): [Male/Female] 
2. Age (if individual): 
a. 18 to 24 
b. 25 to 34 
c. 35 to 44 
d. 45 to 55 
e. 55 to 64 
f. 65 or older 
3. Location 
a. Melbourne 
b. Elsewhere in Victoria 
c. ACT 
d. NSW 
e. QLD 
f. NT 
g. WA 
h. SA 
i. TAS 
 
Sunulator/Solar: 
 
4. Can you tell us more about you/your organisation?  
5. How long have you worked with ATA? 
a. Are you a member? 
6. What kind of consultation/advice have you sought from ATA? 
7. Do you offset your greenhouse gas emissions by investing in large-scale renewable energy? (e.g. 
green power plan w/ energy retailer, purchase carbon offsets) 
8. Do you generate any of your own energy on-site, besides solar?  
a. Solar heat pump 
b. Solar water pump 
c. Hydro 
d. Wind  
e. Geothermal 
f. Other: 
9. Why/When did you first realise you wanted to look into the possibility of solar panels? 
10. Solar panel installation type: 
a. On roof 
b. On grounds outside of building 
c. Separate, off-site location 
d. Other: 
11. Does the solar installation power: 
a. Multiple residences (a CORE project) 
b. One residence 
c. A business  
12. What is your approximate electricity cost, with imports and exports and solar accounted for? 
a. Is this what you expected? 
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13. When did you first use the Sunulator program/ have you gone back to it since? (Rough date) 
a. At what stage of your solar project was this? 
14. Did you use the Sunulator from start to finish (receive end result)? 
15. Please rate your Overall Sunulator Experience (1 2 3 4 5) 
16. Were the results informative and helpful? 
17. Did you review and refer to the user guide? For which part? 
a. Was the User Guide a helpful tool? 
b. Were there any sections of the User Guide that could have been more detailed? 
c. Helpful to make user guide more noticeable on website, & in program? 
18. Were you able to easily find all required input data? (e.g. consumption details) 
a. Which electricity company did you contact? 
19. Please tell us about the Sunulator interface (open-ended).  
a. Was it easy to work with? 
b.  User friendly? 
c. Well laid out in Excel? 
20. Please rate/comment on the following potential Sunulator enhancements (1 2 3 4 5) 
a. Improve overall interface 
b. Convert to a web application like ATA’s Tankulator 
c. Hide advanced options so it's quick to do a simple analysis 
d. Add additional solar panel options (like shading, oversizing...) 
e. Add consumption options (electric vehicle, electric appliances...) 
21. ATA is currently adding support for battery storage options in Sunulator. Would this have helped you 
manage options when you first used Sunulator?  
a. Is this something you will possibly revisit in the future (are you considering adding battery 
storage)? 
22. What aspects of the Sunulator program could be improved based on your experience? 
23. Would you recommend this program to a friend or another business interested in installing solar? 
Why or why not? 
24. Do you have any future plans regarding renewable energy and/or solar? 
a. How likely are you to use the Sunulator for a future solar project? (1 2 3 4 5) 
25. Besides the Sunulator, do you know of or have you used any Solar Analysis Calculators? 
a. What you did you like/not like about them? (e.g. interface, simple to use, advanced options 
available, results page...) 
 
Thank you for your responses. We appreciate you taking the time to talk with us in your busy day. Your 
responses will assist our team and ATA to improve the Sunulator program and better serve ATA members 
and the general public. 
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Appendix E - Interview Consent Forms 
 
 The first form was given to interviewees before the interview. The second form was 
given after the interview, to allow them to reflect on their responses and decide if they 
wanted their interview responses to be used. 
 
 
 
INTERVIEW CONSENT FORM 
We are working with ATA to expand its Sunulator analysis tool. We'd like to ask you a 
few questions regarding your experience with the Sunulator, asking about different features and 
aspects of the program. The interview should take around 20 minutes to complete. If you already 
filled out the survey ATA recently sent out, some of these questions may be similar but we'll 
attempt to not be repetitive.  
Please note that you are not required to answer any of the questions if you choose not to.  
By signing this document, you agree to be interviewed and understand that the information you 
provide will be treated as confidentially and anonymously as possible.  You also understand that 
we may contact you after the interview to use a direct quote, if we believe it would be necessary.  
You will be able to review the direct quote at that time and provide consent. 
 
____________________________________________________    _______________ 
   Participant Signature     Date 
 
____________________________________________________     
   Printed Name 
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POST INTERVIEW RELEASE FORM 
Thank you for participating in our interview.  We gained valuable insights from the 
information that you provided.  Please take a moment to reflect on the interview and determine if 
you will allow us to use the information you provided. 
  
       YES  NO 
I agree to allow my information to be used 
in this research project 
 
 
 
 
____________________________________________________    _______________ 
   Participant Signature     Date 
 
 
____________________________________________________     
   Printed Name 
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Appendix F - Calculations Used During Objective I 
 
In order to calculate the solar insolation data for the more rural regions, we 
performed the following steps: 
1. Navigate to the Australian Solar Energy Information System (ASEIS) Online site and 
enter the town name in the search box. When it pops up, click "Show me location". 
Otherwise, zoom in on the area you want to measure.  
2. Select the "graph data" button, and then click on the map near your location. A graph 
of insolation averages per month should pop up.  
3. The blue line represents the GHI (Global Horizontal Irradiance) for the location. 
Hover over each month's blue dot to display the total GHI for that month in MJ/m2. 
Add these up and divide by 12 to get the average for the year.  
4. Convert from in MJ/m2 to kWh/m2 (the equivalent of "peak" sun hours) by dividing 
by 3.6. 
  
Figure 27: Equation for Calculating Peak Sun Hours 
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Appendix G - Samples of Location Master Spreadsheet 
 
Below in Table 3 is our Master Spreadsheet showing the first few locations in QLD. 
 
 
Table 3: Master Location Spreadsheet Layouts 
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